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Appl. No. 09/718,998 PA-m^rr 
Anadt dated July 24, 2003 
Preliminary Amendment 

This listing of claims wiU replace aU prior versions, and listings of claims in the application; 
Listing of aaims: . 



Claims 1-107 (Canceled) 



1 08. (Previously entered) A humanized immunoglobulin having 
complementarity deteimining regions (CDRs) &om a donor immunoglobulin and heavy and liiht 
chain variable region frameworks from acceptor immunoglobulin heavy and light chains, whicl i 
humanized immunoglobulin specifically binds to an antigen, wherein said humanized 
immunoglobulin comprises at least three amino acids jfrom the donor immunoglobulin heavy 
chain framework outside the Kabat CDRs that replace the corresponding amino acids in the 
acceptor immunoglobulin heavy chain framework, at positions in the immunoglobulins whereit i 
00 the amino acid is immediately adjacent to one of the CDRs, or 
(II) the amino acid is capable of interacting with the CDRs, or 
cm) the donor amino acid is typical at its position for human immunoglobulin 
sequences, and the replaced amino acid is rare at its position for human immunoglobulin 
sequences. 

109. (Previously entered) A humanized immunoglobulin according to claim 
108, wherem said humanized immunoglobulin binds to the antigen with an affinity constant of al 
least 10^ M"^ 

1 10, (Previously entered) A humanized immunoglobulin having a 
complementarity determining region from a donor immunoglobulin and heavy and light chain 
variable region frameworks from acceptor immunoglobulin heavy and light chains, which 
humanized immunoglobulia specifically binds to an antigen, wherein said humanized 
immunoglobulin comprises at least three amino acids from the donor immunoglobulin heavy 
chain framework outside the Kabat CDRs that replace the corresponding amino acids in the 
acceptor immunoglobulin heavy chain framework, at positions in the immunoglobulins where: 

(I) the amino acid is inamediately adjacent to one of the CDRs, or 
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(IT) tJie amino acid is capable of interacting with the CDRs. 

111. (Previously entered) A humamzed immunoglobulin according to claim 
.110, wherein said humanized immunoglobulin binds to tlie antigen with an affinity constant of t 
least 10* 

1 1 2. (Previously entered) A humanized immunoglobulin having 
complementarity determining regions (CDRs) from a donor immunoglobiUin and heavy and li Jht 

. chain variable region fr^eworks &om acceptor immunoglobulin heavy and light chains, whij 
humanized immunoglobulin specificaUy binds to an antigen with an affinity constant within 
about four^fold Hiat of the donor immunoglobuhn, wherein said humanized immunoglobulin 
comprises at least three amino acids from the donor immunoglobulin heavy chain fiamework 
outside the Kabat Ca^Rs that replace the corresponding amino acids in the acceptor 
immunoglobulin heavy chain fiamework, and each of these said donor amino acids; 
is enable of interacting with the CDRs. 

1 13. (Previously entered) A humanized immunoglobulin according to any one 
of claims 108 through 1 12, wherein said hmnanized immunoglobulin is an antibody tetromer. 
Fab, or (Fab»)2. 

1 14. (Previously entered) A humanized immunoglobulin according to any one 
of claims 108 through 1 12, which is substantially pure. 



115. (Previously entered) A pharmaceutical composition comprising 
humanized xmmunoglobuhn according to claim 1 14 in a pharmaceuticaUy acceptable 



4 

earner. 



1 1 6, (Previously entered) A humanized immimoglobulin comprising a 
complementarity determining region from a donor immunoglobulin and an acceptor 
immunoglobulin variable region ftameworlc. which hmnanized immunoglobulin specifically 
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binds to an antigen, wherein the acceptor immnnoglobuUn variable region firework is a 
consensus framework &om many human antibodies. 

1 17. (Previously entered) A humanized immunoglobuUn according to claim 
116, wherein Said humanized immunoglobulin binds to the antigen with an a^ty constant of at 
least 10^ ivrl 



118. (Previously entered) A humanized immunoglobulin according to claim 
1 16, wherein said humanized immunoglobulin binds to the antigen with an affinity constant 
within about four-fold that of the donor immunoglobulin. 

1 19. (Previously entered) A humanized immunoglobulin having 
complementarity determining regions (CDRs) from a donor immunoglobulin and heavy and ligl|t 
chain variable region frameworks from acceptor immunoglobulin heavy and Ught chains, 
wherein the acceptor immunoglobulin heavy chain variable region frameworic is a consensus of 
human hnmunoglobuhn heavy chain variable region frameworks, and wherein said humanized 
immunoglobulin comprises amino acids from the donor immunoglobulin framework outside the 
CDRs that replace the corresponding amino acids in the acceptor immunoglobulin framework, at 
positions in the immunoglobulins where the amino acid is enable of interacting with the CDRs. 

120. (Previously entered) A humanized immunoglobulin according to claim 
1 19, wherein said humanized immunoglobulin binds to the antigen with an a^ty constant of at 
least 10* M"l 

121. (Previously entered) A humanized immunoglobulin according to claim 
1 19, wherein said humanized immunoglobulin binds to the antigen with an affinity constant 
within about four-fold that of the donor immunoglobulin. 
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122. (Previously entered) A humanized immunoglobulin aocoiding to any on^ 
of claims 1 16 through 121, wherein said humanized immunoglobulin is an antibody tetramer 
Fab.or(Fab')2. 



123. (Previously entered) A humanized immunoglobulin according to anyone 
of claims 1 16 through 121, which is substantially pure. 

124. (Previously entered) A pharmaceutical con^sition comprising a 
humanized immunoglobulin according to claim 123 in a phannaceutically acceptable carrier. 

125. (Previously entered) A method of ptodudng a humanized immnnoglobnljn 
that specificaUy binds to an antigen, comprising the steps of: 

(1) selecting an acceptor heavy chain variable region fiameworfc whose 
sequence is a consensus sequence of human heavy chain variable region fimewoik sequences; 

(2) synftesizing a DNA segment encoding a humanized heavy chain variable 
region, comprising complementarity detemnning regions (CDRs) flom a donor immunoglobulin 
heavy chain variable region and the selected acceptor heavy chain variable region framework; 

(3) jntro<iiicing a DNA segment encoding the humanized immunoglobulin 
heavy cham variable region and a DNA segment encoding a humanized immunoglobulin light 
chain variable region into a cell; and 

(4) expressing tiie DNA segments in the cell to produce ttie humanized 
immunoglobuliiL 

126. (Previously entered) The method of claim 125, fljrther conqirising the step 
of substituting m ammo acid in the acceptor heavy chain variable region framework outside the 
CDRs with the conBsponding amino acid from the donor heavy chain variable region, wherein 
the amhio add is capable of interacting with the CDRs. 
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127. (P««^ouslyeatered) lie method of claixn 125. further oon^^ 
of purifying the humanized immimoglobulin. 

128. (Previously entered) The method of claims 125 or 126. wherein said 
bwnaniied immunoglobulin binds to the antigen with an affinity constant of at least lO' M"'. 

129. (Previously entered) A method of producing a humanized Immunoglobulin 
that specifically binds to an antigen, the method conqirising; 

providing a ceU containing DNA segments em:oding humanized light and heavy 
chain variable regions; and expressing the DNA segments in the ceU to pn,duce the humanized 
unmuoglobulinj 

wherein the ccU containing the DNA segments was produced by: 

(1) selecting an acceptor heavy chain variable region fiamework whose 
sequence is a consensus sequence of human heavy chain variable region fiamewoik sequences; 

(2) synthesizing a DNA segment encoding a humanized heavy chain variable 
region, comprising a complementarity detennining region (CDR) flom a donor immunoglobulin 
heavy chain variable region and the selected acceptor heavy chain variable region fcunework 
and further comprising amino acids W the donor immunoglobulin heavy chain fcmiewoik 
outside the CDRs that replace the corresponding amino acids in the acceptor immunoglobulin 
heavy chain famework. at positions in the immunoglobulins where the amino acids are capable 
of interacting with the CDRs; 

(3) intwducing a DNA segment encoding the humanized immunoglobulin 
heavy chain variable region and a DNA segment encoding a hmnanized immunoglobulin Kght 
chain variable region into a celL 

130. ffreviouslyentered)'niemethodofclaiml29.fiirthercomprisingthestep 
of purifymg the humanized Immunoglobulin. 
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131. (Previously entered) The method of claims 129 or 130, wherein said 
humanized immunoglobulin binds to the antigen with an aflSnity constant of at least 10« M"'. 

132. (Previously entered) The method of claims 129 or 130. wherein said 
humanized immunoglobulin is an antibody tetramer. Fab, or (Fab')2. 

133. (New) A humanized immunoglobulin having complementarity 
detemnning regions (CDRs) fiom a donor immunoglobulin and heavy and Ught chain variable 
region fiameworks &om acceptor immunoglobulin heavy and light chains, wbich hmnanized 
immunoglobulin specificaUy binds to an antigen, wherein said humanized immunoglobulin 
comprises an amino acid from the donor immmioglobulin fiamework outside the CDRs that 
replaces the corresponding amino acid in the acceptor immunoglobulin framework, at a position 
where the donor amino acid: 

(I) is adjacent to a CDR in the donor immunoglobulin sequence, or 
(H) is capable of interacting with the CDRs, or 

m is typical at its position for human immunoglobulin sequences, and the 
replaced amino acid is rare at its position for human immunoglobulin sequences; 

wherem said position is selected from the group consisting of L9. LIO, L13 1:36 
L41. L42. L48, L49, L63. L70, L71, L79. L87, L106. H37, H48. H49. H66. H67. HeS H72 
. H79, H8 1. H82b. H86. H87. H89. H91, H94. m03, H104, H105 and H107, utilizing fl>e 
numbering system. 

134. (New) A humanized immunoglobulin according to claim 133, having three 
CDRs from the heavy chain of the donor immunoglobulin and three CDRs fiom the light chain of 
the donor umnunoglobulin, 

135. (New) A humanized immunoglobulin according to claim 133, wherein 
said humanized immunoglobulin binds to the antigen with an affinity constant of at least 10» M"'. 
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1 36. (New) A humanized immunoglobulin according to claim 133 wherein 
said humanized immunoglobulin binds to the antigen with an affinity constant within' about fo Jr, 
fold that of the donor immunoglobulin. 



137. (New) A humanized immunoglobulin according to claim 133, wh^^ 
amino acid at position L9 has been replaced 



tie 



138. (New) A humanized immunoglobulin according to claim 133, wherein ie 
amino acid at position LIO has been replaced. 

139. (New) A humanized immunoglobulin according to claim 133. wherein tje 
amino acid at position L13 has been replaced 




140. (New) A humanized immunoglobulin according to claim J33, wherein 



amino acid at position L36 has been replaced. 



th^ 



141. (New) A humanized immmioglobulin according to claim 133, wherein thd 
amino acid at position L41 has been replaced, 

142. (New) A humanized immunoglobulin according to claim 133, wherein thd 
ammo acid at position L42 has been replaced. 

143. (New) A humanized immunoglobulin according to claim 133, wherein the 
amano acid at position L48 has been replaced 

144. (New) A hmnanized immmioglobulin according to claim 133, wherein the 
annno acid at position L49 has been replaced 
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145. (New) A Imnamzed immunoglobulm according to claim 133. wherein t ie 
amino aci4 at position L63 has been replaced. 

146. (New) A hirnianized immimoglobulin acconJing to claim 133, wherein tie 
amino acid at position L70 has been replaced. 

147. (New) A humanized immunoglobulin according to claim 133, wherein tje 
amino acid at position L7 1 has been replaced. 

148. (New) A humanized immunoglobulin according to claim 133, wherein th^ 
amino acid at position L79 has been replaced. 

149. (New) A humanized immimoglobulin according to claim 133, wherean thi 
amino acid at position L87 has been replaced. 

1 50. (New) A humanized immunoglobulin according to claim 133, wherein the^ 
amino acid at position LI 06 has been replaced 

J 

151. (New) A humanized immunoglobuhn according to claim 133, wherein the 
amino acid at position H37 has been replaced. 

152. (New) A humanized immunoglobulin according to claim 133, wherein the 
amino acid at position H48 has been replaced. 

153. (New) A humanized immunoglobulin according to claim 133, wherein the 
amino acid at position H49 has been replaced. 

1 54. (New) A hummed immunoglobulin according to claim 133, wheiBin the 
amino acid at position H66 has been replaced. 
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155. (New) A humanized immmioglobulm according to claim 133, wherein tlie 
amino acid at position H67 has been replaced. 

156. (New) A humanized immunoglobulin according to claim 133, wherein tie 
amino acicj at position H6S has been replaced 

157. (New) A humanized immunoglobulin according to claim 133, wherein tje 
amino add at position H72 has been r^laced. 

158. (New) Ahumanized immunoglobulin according to clahn 133, wherein thl 
amino acid at position H79 has been replaced. 

159. (New) A humanized immunoglobulin acconiing to claim 133. wherein tfa. 
amino acid at position H81 has been replaced. 

^ '^0- tNew)A]umiaiii2ediimnunoglobuIm according to claim 13^ 

amino acid at position H82b has been replaced, 

161. (New) A humani^iinmunoglobulin according to claim 133. wherein the 
amino add at position H86 has been replaced. 

162. (New) A humanized immimoglobulin according to claim 133, wherein the 
amino acid at position H87 has been replaced. 

163. (New) Ahmnanized immimogJobiilin according to claim 133, wherein the 
amino acid at position H89 has been replaced, 
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164. (New)AhmamzedmimunoglobuIinaccoidmgtocIaim 133 wherein 
ammo acid at position H91 has been replaced, 



165. (N«w)Ahnmani2ediinmmwglobidinaccoidingtoclaim 133 Wherein Ihe 
amino acid at position H94 has been replaced. ^J. wherein the 



166. 



amino acid at position HI 03 has been replaced. 



(New) A humanized immunoglobulin according to claim 133. wherein 




167. (New)Ahumam2edimmunoglobulinaccoidingtoclaiml33.whei«intJe 
ammo acid atpositionHl04 has been replaced. neremtfle 

a«ino«.-. , f'^^'''''^'^^'^^°*''^^«°'<^8toclain,133.whenrin^ 
ammo acid at position H105 has been replaced. 

169. (New)Ahumanizedinm.unoglobulinaccoidingtoclaiml33.whe«inthd 
ammo acid at position H107 has been replaced. .wneremme 

170. (New) A humanized immunoglobulin having complementarity 
detenn^g.e^^(a>Rs)ftomado„orimmunog,obuhnandheavyandH^^ 
^on framewori. fiom acceptor immunoglobulin hea^ and Ught chains, which humanized 
mimunoglobulm specifically binds to an antigen, wheieinsaidhumanizedimm^^^^^ 
comprises anamino acid from the donor immunoglobulin framewotk outsider 

tl. ct^sponding acid in the acceptor immunoglobulin ^eworl. at a position 
Where the donor amino acid: 

is adjacent to a CDR in the donor immunoglobulin sequence- 

andH,« j''"'T'^'''^^^''''^'^'^'^'-^-S^^oor^of H49.H66.H94. 
and m03,utdizmg the Kabat numbering system. . 



he 



tlie 
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171. (New) A humanized immunoglobTiIm according to claim 170 having tii-ee 
CDB^ from the heavy chain of the donor immimoglobulin and three CDRs fipm ttie Hght chainif 
the donor immunoglobulin.. 

1 72. (New) A humanized immunoglobulin according to claim 1 70. wherein 
said humanized immunoglobulin binds to the antigen with an affinity constant of at least 10« M" 

173. (New) A humanized immunoglobulin according to claim 170» wherein 
said humanized immunoglobulin binds to the antigen with an affinity constant within about four- 
fold that of the donor immunoglobulin. 

1 74. (New) A humanized unmunoglobulin according to claiml 70, wherein the 
amino acid at position H49 has been replaced. 

175. CNew) A humanized immunoglobulin according to claim 170, wherein thd 
amino acid at position H66 has been replaced. 

176. (New) A humanized immunoglobulin according to claim 170, wherein the 
amino acid at position H94 has been replaced. 

177. (New) A humanized immunoglobulin according to claim 170, wherein the 
amino acid at position HI 03 has been replaced. 

178. (New) A humanized immunoglobulin having complementarity 
determining regions (CDRs) fiom a donor immunoglobulin and heavy and Ught chain variable 
region frameworks from acceptor immunoglobuhn heavy and light chains, which humanized 
immunoglobulin specifically binds to an antigen, wherein said humanized immunoglobulin 
comprises an amino add from the donor immmioglobmin light chain framework outside the 
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th^ replaces the co^onc«ng an^o acid in fl.e acceptor ^globulin light chain 
framework, at a position where the donor amino acid: "^ngut chain 

is capable of interacting with Ae CDRs. 

179. (New) A humanized immmoglobulin according to Claim 178 wherein 

JJght Cham of the donor immunoglobulin.. 

181. (New) A humanized immunoglobulin according to claim 178 or 179 
w^r.n..dh™anized^unog,ob^,^,,^,^,^^^^ 



182. (New) A hmnanized immunoglobulin according to claim 178 or 179 
about four-fold that ofthe donor immunoglobulin. nsnmiwithm 

183. (New)Ahmnani2edimmm.oglobulinaccordingtoolaiml78whereinthe 
ammo aad at position 136 has been replaced. 

184. (New)Ahmnamzedlmmm.oglobulinaccordingtoclalml78 wherdnthe 
ammo add at position L48 has been replaced. 

185. (New) A humanized immunoglobulin according to claim 178 wherein the 
ammo acid at position M9 has been replaced. ««n i /«, wherem the 
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186. (New) A humanized immunoglobulin according to claim 178, wherein tfae 
amino acid at position L70 has been replaced. 



187. (New) A huinani^ed immunoglobulin according to claim 178. wherein 
ammo add at position L71 has been replaced 



tie 



188. (New) A humanized immunoglobulin acconiing to claim 178. wherein tje 
amino acid at position L87 has been replaced, 

189. (New) A humanized immunoglobulin having complementarity 
detennining regions (CDHs) fiom a donor immunoglobulin and heavy and Hght chain variable 
region frameworks from acceptor immnnoglobulin heavy and Kght chains, which humanized 
mmiunoglobulin specificaUy binds to an antigen, whe.^ said humanized immunoglobulin 
comprises an amino acid from the donor immunoglobulin heavy chain framework outside the 
CDRs that replaces the oonesponding amino acid in the acceptor immunoglobulin heavy chain 
ftamewort. at a position where the donor amino acid: 

is capable of interacting with the CDRs; 

wherein said position is selected from the group consisting of H37, H48, H67, 
H71 and H72, utilizing the Kabat numbering system, 

190. (New) A hmnanized immunoglobulin according to claim 189 having three 
CDRs from the heavy chain of the donor immunoglobulin and th«e CDRs from the light chain of 
the donor immunoglobulin. . 

191. (New) A humanized immunoglobulin according to claim 189 wherein 
said humanized immunoglobulin binds to the antigen with an affinity constant of at least 10» M"' 
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192. (New) A humanized immunoglobulin according to claim 189, wherein 
said humanized immunoglobulin binds to the antigen with an affmity constant within' about foui - 
fold that of the donor immunoglobulin. 

193. (New) A humanized immunoglobulin accoixlmg to claim 1 89, wherein tje 
amino acid at position H37 has been replaced. 

194. (New) A humanized immunoglobulin according to claim 189, wherein th^ 
amino acid at position H48 has been replaced. 

195. (New) A humanized immunoglobulin according to claim 189. wherein thl 
amino acid at position H67 has been replaced, 

196. (New) A humanized immunoglobulin according to claim 189, wherem thc: 
amino acid al position H71 has been replaced 

197. (New) A humanized immunoglobulin according to claim 1 89. wherdn the 
amino acid at position H72 has been replaced. 

198. (New) A humanized immunoglobulin having complementarity 
detemiining regions (GDRs) fiom a donor immunoglobulin and heavy and light chain variable 
region ftamewoiks fe)m acceptor immunoglobulin heavy and light chains, wherein the acceptor 
immunoglobulin heavy chain variable region fiamewoUc is a consensus sequence of hmnan 
immunoglobulin heavy cham variable region frameworks, and wherein said humanized 
immunoglobulin comprises an amino acfd from the donor immunoglobulin framework outside 
the cm that replaces the corresponding amino acid in the acceptor immunoglobulin framework, 
at a position in me immunoglobulins where the donor amino acid; 

(I) is adjacent to a CDR in the donor immunoglobuhn sequence, or 
(H) is capable of interacting with the CDRs. 
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199. (New) A hmnanized immunoglobulin according to claim 198, wherein 
said portion is selected from the group of L36. L48. 149, L70. L71. L87. H37. H48, H49 HeJ 
H67, H71, H72, H94, and H103, utilizing the Kabat numbering system. ' ' 

200. (New) A humanized immunoglobulin according to claim 198 or 199 
having three CDRs from the heavy chain of the donor immunoglobulin and three CDRs from th4 
light chain of the donor immunoglobulin.. 

201. (New) A humanized immunoglobulin according to claim 198 or 199 
wherein said humanized immunoglobulin binds to the antigen with an afSnity constant of at least 

10^M^\ 



202. (New) A humanized immunoglobulin according to claim 198 or 1 99 
wherein said humanized immunoglobulin binds to the antigen with an affinity con^t within 
about four-fold that of the donor immunoglobulin. 

203. (New) A humanized hnmunoglobulin according to claim 198, where^ 
amino acid at position H37 has been replaced. 

204. (New) A humanized immunoglobuhn according to claim 198, wherein the 
amino acid at position H49 has been replaced, 

205. (New) A humanized immunoglobulin acconlmg to claim 198, wherem the 
ammo acid at position H67 has been replaced. 

206. (New) Ahumanized immunoglobulin according to claim 198, wherein the 
amino acid at position H71 has been replaced. 
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207. (New) A humanized immunoglobulin according to claim 198. wherein tie 
amino acid at position H94 has been replaced. 

208. (New) A humanized immunoglobulin according to any one of claims 13^ 
170, 178, 179, 189, 198 and 199 which is substantiaUy pure. 

209. (New) A phannaceutical composition oomprisbg a humanized 
immunoglobulin according to claim 208 in a pharmaceutically acceptable caiiier. 
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